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RUSALCA 2004:
Fishes of the Northern Bering Sea and Chukchi Sea

Results Presented at Kotor, Serbia-Montenegro
Postcruise Workshop, 26 October 2005
and Recommendations for Future Research

Benthic Fish Diversity Team:
David L. Stein, Catherine W. Mecklenburg, Boris A. Sheiko, Natalia V. Chernova,
T. Anthony Mecklenburg

Fish Ecology Team:
Brenda L. Norcross, Brenda A. Holladay, Morgan S. Busby, Kathryn Meir

Reported by
Catherine W. Mecklenburg and Boris A. Sheiko

Two teams participated in RUSALCA 2004 to study fishes of the northern Bering Sea and Chukchi Sea.
The fish diversity team collected benthic fishes, targeting primarily the adults and large juveniles, and
conducted a search of museum specimens to accumulate reliable historical records of occurrence in the
region. The fish ecology team collected fish eggs, fish larvae, and juvenile groundfishes and examined
species distribution and richness relative to environmental data. Present on board the Professor Khromov
from Bering Strait to the northern Chukchi Sea in August 2004, were B. Holladay, C. Mecklenburg, B. Sheiko,
and D. Stein. At the postcruise workshop at Kotor in October 2005, the fish diversity team was repre-
sented by C. Mecklenburg and B. Sheiko, and the ecology team by B. Norcross and B. Holladay. During
the workshop the teams were lightly referred to as the “adult” and “juvenile” fish teams, reflecting the

segments of the fish community sampled by each team.

Fish Diversity

The presentation by the fish diversity team reported results of sampling during the August 2004 cruise,
and of the search and examination of museum specimens conducted from April 2004 to September 2005.
Fish collected by the ecology team’s beam trawl, as well as the otter trawl operated by the diversity team,

were included in the analysis.

Adult and large juvenile benthic fishes were collected using an otter trawl with 7.1 m headrope
and a net of 3.7 cm stretch mesh. Tows were paired at most stations and fished for 10—15 minutes on the
bottom. Twenty-six successful otter trawl tows were made at 14 stations (Figure 1) at depths of 34-101 m,
collecting 1,883 individuals of at least 24 species. Small juvenile fish (and adults of small-sized species)
were collected by a 3.05 m plumbstaff beam trawl having 7 mm mesh in the body and a 4 mm mesh
codend liner, towed once per station for 1-5 minutes on the bottom. Nineteen successful beam trawl tows
were made at 17 stations (Figure 1) at depths of 34-101 m, collecting 1,310 individuals of at least 30
species. The combined catch was 3,193 fish and at least 33 species (Table 1).
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Figure 1.—Stations sampled by
/

5 7 —( | i g o beam and otter bottom trawls in
/ \h‘/ 4\7 R \TL Bering Strait and the Chukchi Sea,
/ / . 10-22 August 2004.

The species collected by otter and beam trawls represent 10 families, with most in Cottidae

(sculpins; 8 species) and Zoarcidae (eelpouts; 6 or 7 species), followed by Agonidae (poachers; 4),
Gadidae (cods; 3), Liparidae (snailfishes; 3), Stichaeidae (pricklebacks; 3), and Pleuronectidae (flounders; 3).
Hexagrammidae (greenlings), Hemitripteridae (sailfin sculpins), and Pholidae (gunnels) were represented

by one species each. Species composition was typical.

Four species composed 80%, by number of individuals, of the combined beam and otter trawl
catch: Arctic Staghorn Sculpin Gymnocanthus tricuspis, Shorthorn Sculpin Myoxocephalus scorpius,
Bering Flounder Hippoglossoides robustus, and Arctic Cod Boreogadus saida (Table 1, Figure 2). The
most abundant species in both gears was Arctic Staghorn Sculpin, followed by Shorthorn Sculpin. Bering
Flounder and Arctic Cod were in third and fourth place in the otter trawl catch and in the combined catch,
whereas Hamecon Artediellus scaber and Stout Eelblenny Anisarchus medius were third and fourth in the
beam trawl. These and other differences in composition of the catch reflect gear selectivity and demon-

strate the importance of fishing different gears to obtain the best representation of fish presence.
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Figure 2.—The four most abundant fish species by number of individuals caught in beam and otter bottom trawls.
1, Arctic Staghorn Sculpin Gymnocanthus tricuspis. 2, Shorthorn Sculpin Myoxocephalus scorpius. 3, Bering
Flounder Hippoglossoides robustus. 4, Arctic Cod Boreogadus saida.

About 62% of the species caught by bottom trawling were autochthonous Arctic forms with
ranges extending into the Bering Sea or farther south into the North Pacific proper. The rest were pri-
marily North Pacific-Bering Sea species which have less of a presence in the Chukchi Sea. A Walleye
Pollock Theragra chalcogramma caught at 71°23'N, 174°47'W (station 62B), near Herald Island, is the
northernmost record for the species. Juvenile and adult Gelatinous Seasnail Liparis fabricii are the first
records of the species for the Chukchi Sea other than one old record off Point Barrow. A large juvenile
Great Sculpin Myoxocephalus polyacanthocephalus caught at 65°40'N, 168°17'W (station 6), at Bering
Strait, was a bit farther north than the previous northernmost record, while a postlarval specimen

represents an extension of recorded range northward to 68°20'N, 167°6'W (station 17), off Point Hope.

To document the species present and to provide specimens for research, 188 lots composed of
1-25 fish each were preserved and donated to the California Academy of Sciences, San Francisco (51
lots); Institute of Marine Science, University of Alaska Fairbanks (30); Institute of Marine Biology,
Vladivostok (3); National Museum of Natural History, Washington, D.C. (18); University of Washing-
ton, Seattle (11); and the Zoological Institute, Russian Academy of Sciences, St. Petersburg (75). The 75
lots provided to the Zoological Institute increased their holdings from the western Arctic by about 12%
(from 550 to 625), and the 51 lots to the California Academy of Sciences more than tripled their previous
Arctic holdings.

To provide additional documentation of the catch and of previously unrecorded details of mor-
phology and coloration of the fresh specimens, C. Mecklenburg and B. Sheiko photographed fish at sea.
For instance, photographs of live and fresh Banded Gunnel Pholis fasciata (Figure 3) are the first from
the Pacific sector of the Arctic for this widely distributed but relatively rare and unstudied gunnel. Photo-
graphs of Kelp Snailfish Liparis tunicatus (Figure 4) document the considerable variation in coloration en-

countered in the Chukchi Sea population. David Stein removed tissue from snailfishes for genetic analysis.
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Figure 3.—Banded Gunnel Pholis fasciata, a relatively rare and unstudied Arctic species.

From the RUSALCA catch, recent published compilations on fishes of the region, and records
from museum collections, the team compiled a list of 110 species reliably documented from the northern
Bering Sea to the Arctic Ocean north of the Chukchi Sea. They used a conservative approach to classi-
fication of species. Some species are not well defined, and could represent two or more species or be
synonymous. For instance, Lycodes diapteroides could be resurrected from synonymy in Shortfin Eelpout
L. brevipes and raised to full species status, and Festive Snailfish Liparis marmoratus could be a
synonym of Kelp Snailfish L. tunicatus. The species collected during RUSALCA 2004 compose about
30% of the 110 species listed.

Database of Museum Specimens of Western Arctic Fishes

The Mecklenburgs, B. Sheiko, and N. Chernova reviewed museum records of Arctic fishes to create a
database of confirmed and reliable records of occurrence. As of October 2005 the database contained about
1,750 records from the northern Bering Sea to the Arctic Ocean, including the East Siberian Sea to the
Beaufort Sea and adjacent high Arctic (Figure 5). Most of the RUSALCA species with primary distribution
in the Arctic are part of a low Arctic fauna that extends from the Laptev Sea side of the Taymyr Peninsula
eastward through the East Siberian, Chukchi, and Beaufort seas to the Boothia Peninsula of the Canadian

Arctic. The investigators chose the more restricted area as being a manageable size for this initial effort.

To populate the database they searched museum fish collection catalogs and evaluated, from the
information provided, the potential reliability of the records and need to examine the specimens. Some
museums’ catalogs are incomplete, and additional Arctic specimens were discovered while working with
the collections. Collections researched for this initial effort included the California Academy of Sciences,
San Francisco; National Museum of Natural History, Washington, D.C.; University of Alaska Museum of
the North, Fairbanks; University of Washington, Seattle; and the Zoological Institute, Russian Academy
of Sciences, St. Petersburg. The search focused on specimens near or outside the species’ published limits
of range, on specimens of frequently or historically misidentified species, and specimens identified only
to family or genus. For example, a specimen collected in 1973 near Point Hope and identified as Atka

Mackerel Pleurogrammus monopterygius is actually Whitespotted Greenling Hexagrammos stelleri (and
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Figure 4.—Color variations in Kelp Snailfish Liparis tunicatus from Bering Strait and the Chukchi Sea.

the team did not find other firm documentation for the presence of P. monopterygius in the Arctic). In
contrast, specimens identified as Sturgeon Poacher Podothecus accipenserinus collected near St. Lawrence
Island in 1949 and in Provideniya Bight in 1955, which are north of the range given in recent
publications, actually are that species and confirm that it is sympatric in the northern part of its range with
the closely related Veteran Poacher P. veternus. Among other new extensions of known range found in
the museum collections are: Arctic Staghorn Sculpin Gymnocanthus tricuspis, southward in the eastern
Bering Sea nearly to St. Matthew Island at 61°3'N, 173°40'W, collected in 1980 (the previous record was
south of St. Lawrence Island at 62°16'N, 168°6'W); Butterfly Sculpin Hemilepidotus papilio, northward
in the Chukchi Sea to 69°55'N, 168°00'W, in 1991 (from Cape Lisburne at 68°25'N, 166°40'W); and Arctic
Alligatorfish Ulcina olrikii, southward in the Bering Sea to the vicinity of St. Matthew Island at 60°20'N,
172°4'W and 60°38'N, 173°28'W, in 1979 (from vicinity of St. Lawrence Island at 62°8'N, 171°52'W).

These museums contain collections of Arctic (and other) fishes that have not been reported in the
literature or are incompletely reported, or are old, some dating back to the early 1800s, and need to be
reassessed in light of accumulated taxonomic knowledge. Among the many Arctic collections, primarily

of benthic fishes, which the team studied are those collected by (1) K. I. Panin, Pacific Scientific Institute
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Figure 5.—Records in the database of museum vouchers of western Arctic marine fishes as of October 2005.
Most diamonds represent more than one record; a record is a sample, or “lot,” usually in a jar or tank, of one or
more specimens with its own unique catalog number.

of Ichthyology (USSR), from the northwestern Bering Sea to the northwestern Chukchi Sea in 1933;
(2) G. E. MacGinitie, U.S. Naval Arctic Research Laboratory, from traps and beach nets near Point
Barrow in 1948 and 1949; (3) J. G. Ellson and party, U.S. Bureau of Commercial Fisheries, northeastern
Bering Sea in 1949; (4) V. V. Barsukov, shallow waters of Provideniya Bay, Chukchi Peninsula, in 1949
to 1955; (5) D. L. Alverson and N. J. Wilimovsky, U.S. Bureau of Commercial Fisheries, southeastern
Chukchi Sea in 1959; (6) K. J. Frost and L. F. Lowry, Alaska Department of Fish and Game, northeastern
Chukchi Sea and Beaufort Sea in 1976 and 1977; and (7) W. E. Barber and party, University of Alaska
Fairbanks and Minerals Management Service, northeastern Chukchi Sea in 1990 and 1991. Study of the
latter collection revealed species present in the sample that were not reported, as well as several misident-
ified and probably not actually caught. For example, those vouchers included the first known records of
occurrence in the Chukchi Sea of Hairhead Sculpin Trichocottus brashnikovi and Shortfin Eelpout Lycodes
brevipes, which were both collected in 1991 but not included on the published catch list; and the vouchers
for Sturgeon Poacher Podothecus accipenserinus actually represent Veteran Poacher P. veternus. The

latter is one of many common misidentifications found in the collections.
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The database of reviewed records is helpful in synthesizing information on distribution and in
assessing climate change effects on the fauna. The information on distributions of Arctic fishes will make
it possible to study future impacts of global climate change on a cumulative basis without having to

rediscover and reverify old data.

Detection of Climate Change Effects

Results of RUSALCA 2004 suggest species that should be monitored as “ecological sentinels” or
indicators of climate change impacts. They fall into two categories: (1) species which are autochthonous
for the Chukchi Sea, and (2) North Pacific—Bering Sea species which rarely or occasionally are found in
the Chukchi Sea.

Indicator species in the first group (native to the Arctic) need to be abundant enough that their
ranges can be determined with some accuracy and sufficient catches for testing differences may be
assured in future sampling. The abundant species are the ones that will provide the greatest opportunity
for repetitive sampling at specific locations, from historical records into the future. They need to be
relatively nonmobile. Identification of them in museum collections and literature through time cannot be
obscured by unresolved, problematic taxonomy. The species that best fits the requirements is the Arctic
Staghorn Sculpin Gymnocanthus tricuspis. It was the most abundant in the RUSALCA 2004 sample, and
also was abundant in previous surveys; it is relatively nonmobile, spending much of its time burrowed in
the mud; and its taxonomic status is well established. A shift in the southern and northern borders of range

in the northern Bering Sea and Chukchi Sea could indicate a slow and fundamental change of climate.

Bering Flounder Hippoglossoides robustus and Arctic Cod Boreogadus saida are also abundant
and easy to identify. Bering Flounder are not native to the Arctic and are believed not to reproduce there
but to be transported into the Chukchi Sea as eggs and larvae by wind, wave, and currents. How long
individuals can survive there and what environmental conditions they can endure, and whether they start
to reproduce in the Arctic, are questions that need monitoring. Arctic Cod are pelagic as well as benthic,
and follow the advancing and retreating ice as far as the southern Bering Sea. Their southern limit of
range should be affected by warming. Although Shorthorn Sculpin Myoxocephalus scorpius are abundant
and relatively nonmobile, their taxonomy has been a matter of controversy for many years and they are so

variable in appearance they are frequently confused with other Myoxocephalus sculpins.

The other group of indicator species to monitor are the Pacific—Bering species that are found only
rarely or uncommonly in the Chukchi Sea or which have northern limits of range in the northern Bering
Sea and have not yet, as far as can be determined, penetrated into the Chukchi Sea. However, without
more sampling and research using previous collections to firmly establish the historical limits of range, it
cannot be known which apparent movements are responses to long-term environmental change, and
which movements may reflect rapid but unstable fluctuations in weather or other short-term phenomena;

some, most likely, are only apparent due to lack of sampling.
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Recommendations for Future Research

The fish diversity team made significant progress under RUSALCA 2004 on defining the historical and
current baseline and resolving problematic taxonomy of western Arctic fishes. Identifications of samples
from future cruises will be more accurate, and the western Arctic marine fish database (a tool for describ-
ing the ichthyofaunal baseline and assessing possible climate effects) will benefit from the enhanced
ability to accurately identify museum specimens from previous expeditions. This work needs to continue.

The general recommendations of the fish diversity team are as follows:

eIntensify museum research efforts to densely populate the Arctic marine fish database and increase its

effectiveness in defining the distribution of fishes and assessing effects of climate change.

*Conduct new expeditions to reach into unsampled or rarely sampled regions, including the great depths,
and to accomplish repetitive sampling at locations previously sampled by RUSALCA and other pro-
grams; both sampling plans would help fill gaps in our knowledge of geographic range and assess

possible impacts of climate change.

eIntensify research into the taxonomic problems identified during RUSALCA 2004 that affect determi-
nation of the present status of Arctic fish diversity and assessment of change, using traditional morpho-
logical methods and molecular genetics analysis, and specimens existing in museums as well as those

collected by future expeditions.

Fisheries Ecology



RUSALCA 2004:

Pobi10b1 ceBepHbIX paiioHoB bepunrosa mops u Uykorckoro Mmopst
Otuer no pesyabraTtam 3xcneanuuu RUSALCA 2004, npeacraBiieHHbII
Ha Pabouem coBemanuu B r. Korop, Yepnoropus, 26 oxrsaops 2005 r.,
H PeKOMEHAAIUN IS OyAyIIMX HCCIe0BAHUIT

I'pynna 6mopa3HooOpa3usi JOHHBIX PbIO:
JaBua JI. Craiin, Katpun Y. Mekinenoypr, bopuc A. Illeiiko, Hataabs B. UepHoBa,
T.3. Mekaen0ypr

I'pynna 3xos0rum pbio:
Bpenaa JI. Hopkpocce, Bpenaa A. Xosaunamii, Mopran C. bacou, Kaytpun Meiip

IToarorosinex:
K.Y. Meknen6ypr u b.A. llleiiko

JBe rpymmer ydactBoBamu B Tipoekte RUSALCA 2004, m3ydas peI0 ceBepHOW dYacTh
bepunrosa mops u Uykorckoro mops. ['pymnia GuopasznooOpasus peid coOupalia KOJUISKIUIO TOHHBIX
pbI0, GOKyCcHpYS BHUMAaHHUE, B MIEPBYIO OYepellb, HA B3POCIBIX O0COOSMX M KPYHMHOM MOJIOIH, a TaKKe
IPOBOAMIIA UCCIIEAOBAHUS MYy3€HHBIX IK3EMIUIIPOB C LIENbI0 0000IIEHHST JOCTOBEPHBIX HCTOPHUECKUX
JAHHBIX 00 WX HaXOJKax B peruoHe. I'pyIina 3Koyoruu peld codupaia UKpy, JUMUMHOK, MAJbKOB PHIO,
u3yyana pachpeefieHne peld U UX oOuiue, B 3aBUCUMOCTU OT (akTtopoB cpensl. b. Xommamii, K.
MexknenOypr, b. Illeiiko u Jl. Craita padoramu Ha 6opty HUC «Ilpodeccop XpoMoB» Ha akBaTOpUHU
ot bepunrosa mponrBa 70 ceBepHbIX pailoHoB Yykorckoro mops B aBrycte 2004 r. Ha pabouem
COBEIIaHUH 10 pe3ysbTaraM skcrenuuud B Kotope B okTs6pe 2005 r. rpynma 6ropazHoobpasust peio
osuta mpencrasiena K. MeknenOypr u b. lllefiko, a rpymma skomoruu peid6 — b. Hopkpoce u b.
Xomtagsii. Bo BpeMs coBemjaHus rpynmbl KpaTKO MMEHOBAIHCh KaK «B3pOCHasy U «MaJIbKOBas»
PBHIOHBIE TPYMIIBI, YTO OTPa)Kalo HA3BaHWS KOMIIOHEHTOB COOOIIECTBA PBIO, M3YyUYaBIIMXCS Ka)IOU
TpYIION.

buopa3znoodpasue poi0d

Jokman Tpynmel OHOpa3HOOOpaswsl pHIO TMPEACTABHII PE3yJIBTAThl HWCCICIOBAHWN B XOJE
skcrieaunuu B aBrycte 2004 r., a Takke pe3yabTaThl H3yUeHUs] My3€HHBIX SK3eMIUIIPOB, IOTyYeHHbBIE
B nepuoa ¢ anpens 2004 r. mo centsiops 2005 r. B aHanu3 ObUTM BKIIIOYEHBI PHIOBI, TOHMaHHBIE KaK
OMM-TpajIoM T'PYIIITEI 3KOJIOTHH, TaK W OTTEPTPAJIOM T'PYIIITE OMOpa3Hoo0pa3us prIo.

[TonoBo3penbie poIOBl U KpyNHasi MOJIOAb OTIABIMBAIIMCH OTTEPTPAIIOM C UIMHOM BEpPXHEH
moabopel 7.1 M u syeert B kytne 3.7 cM. Tpanenust ObutM Ha OONBIIMHCTBE CTAHIIUN TAPHBIMHU, TPaj
pabortan y nHa B Teuenue 10-15 munyt. Ha 14 cranuumsax Oputo mpoBeneHO 26 pe3yibTaTHBHBIX
TpaneHnuil Ha riyounax 34-101 m (puc. 1). [oiimano 1883 ocobu He meHee yeM 24 BuAOB. PanHss
MOJIOZb | TIOJIOBO3PEITBIE 0COOHM MEKUX BHIIOB OTIABIHBAIHACH 3.05-METPOBBIM OMM-TPAJIOM C staeei
7 MM y BXoJa U 4 MM B KYTIE; Ha KaXAOH CTAaHIIMH MPOBOAMIOCH OOBIYHO OJHO TpajieHHe, Tpal
pabotan y aua B TeueHue 1-5 munHyT. Ha 17 cranumsx nposeneHo 19 pe3yibTaTUBHBIX TpaJIeHUH Ha
riyounax 34-101 m (puc. 1), notimano 1310 ocobeii He meHee yem 30 BuaoB. OOmuil yIOB COCTaBUI
3193 ocobu kak MuUHUMYM 33 BuAOB (TA0II. 1).

Bunel, moiiMaHHBIe OTTEpTpaioM M OMM-TpasioM, mpuHamiexar 10 cemeiictBam. Hambonee
borato mpexncraBieHbl Cottidae (poraTkoBeie; 8 BUAOB) W Zoarcidae (OenbaroTOBEIC; 6-7 BHIIOB);
nanee cieaytor Agonidae (aronoswsie; 4), Gadidae (tpeckowie; 3), Liparidae (mumapossie; 3),
Stichaeidae (ctuxeeBwie; 3) u Pleuronectidaec (xambanoBwle; 3). CemelictBa Hexagrammidae
(tepnyroBeie), Hemitripteridae (BomocatkoBbie) u Pholidae (MacmiokoBbie) OBUTH TPECTABICHBI
Ka)XXJ10€ OJJTHUM BUJIOM. BUIOBO# cocTaB ObUT TUMTUYHBIM JUISI JAHHOTO PETHOHA.



Yetoipe Buna coctaBmm 80% 3K3eMIUIIPOB PhIO, MOWMAaHHBIX CyMMapHO 00OMMH OpYIUSIMU
JoBa: apkTHyeckuii muremonocer; Gymnocanthus tricuspis, 6opomaBuarsiii kepuak Myoxocephalus
scorpius, ceBepHasi mantycoBuaHas kambana Hippoglossoides robustus u caiika Boreogadus saida
(tabm. 1, puc. 2). CamMbpIM MHOTOYHCICHHBIM BHJOM B YJOBaX OOOMX TPaJiOB OBLI apKTUYECKHIMA
IMUIEMOHOCETI, CICAYIONUM - OopomaBuaThii kepdyak. CeBepHas MaNTyCOBHAHAS KamOana M caiika
3aHUMaIH 3-¢ U 4-¢ MecTa B YJIOBaxX OTTEpTpaia U B OOIIEM YIIOBE, B TO BpPEMs Kak B YJOBax OHM-
Tpaja 3TH MecTa 3aHUMald IuepoxoBarelii Kproukopor Artediellus scaber w wibHBIH SHOMITCH
Anisarchus medius. DT u gapyrwe pasnuyMs B COCTaBe YJIOBOB OTPAXKAKT CEIEKTHBHOCTH
NPUMEHSIBIIMXCS OPYAUil JIOBa U JIEMOHCTPUPYIOT BaKHOCTH MPOBEICHUS HMCCIICIOBAaHUN pPa3HBIMU
OpPYAUSIMH JIOBa C LENBIO TONYYCHHs aJeKBaTHOW HMHGOpPMAIMM O HAIMYUU pHIO B paifoHe
HUCCIEOOBAHUN.

[Ipumepno 62% BUAOB, MOOOBITHIX JOHHBIMH TpallaMH, SIBISIOTCS aBTOXTOHHBIMHU
apKTHYECKUMHU (HOopMaMH, C apeajoM, IpOoCTUparoIIUMcs B bepiHroBo Mope mim Ha 10T, COOCTBEHHO B
CEeBEpHYI0 4acTh Tuxoro okeana. /{7 OCTalmbHBIX XapaKTepeH apeajl B CeBepHOW yactu Tuxoro
okeana u B bepuHropom Mope, a B UyKOTCKOM MOpE OHHM BCTPEYAIOTCS PEIKO. ODK3EMILIAP
THXOOKEeaHCKoro MuHTas Theragra chalcogramma, mnoiimannblii B KkoopamHatax 71°23'c.u.,
174°47'3.0. (ct. 62B), y o. I'epanpn, oxa3ancs camoil ceBEepHON HaXOAKOW 3Toro Buaa. Manek u
B3POCIIBI SK3eMIUTAP YyepHOOproxoro numapuca Liparis fabricii seumuce mepBbiMu HaX0IKaMH BHIA B
UyKkOTCKOM MOpe TIOCie JaBHEH €IUMHCTBEHHOW HaXoIKu Yy Mbica bappoy. Momonmas 0co0b
MHorourioro kepyaka Myoxocephalus polyacanthocephalus, nofimannast 8 bepunrosom mponuse (CT.
6: 65°40'c.m., 168°17'3.1.), HalinmeHa 3aMETHO CeBEepHEE NPEIBIIYIICH caMON CeBEpPHOW HAXOIKH, a
ele OWH DJK3eMIUIAp (MO3MHSAS JUYMHKA) pacHIupseT W3BECTHBIM apean Buma go  68°20'c.ur.,
167°06'3.1. (cT. 17: y MbIca Xoym).

g moaTBep)kaeHUS HaXOMOK M olOecredeHus JalbHEHIINX HCCIeIOBaHUM MaTrepuaioM B
X0Jle IKcnenuIu Ob1o coOpano 188 mpoO, copepikamux kaxmas oT 1 70 25 3K3eMIUIIPOB PHIO.
Cobpannble ipoObI ObuTH 3aukcupoBaHbl U niepenansl B Kanmndopautickyro Akagemuto Hayk (CAS),
Can-®pannucko (51 npobda); MHCTUTYT MOpCKUX HccienoBaHuil YHuBepcureTa Ajsicku, OepOIHKC
(30); UuacturyT O6uonoruu Mopst, Bnagusoctok (3); Haumonansusii My3seii EcrectBennoit Mctopun,
Bamunarron (18); YamBepcurer mrata Bammarton, Cwdtn (11) m B 300J0THYECKUH HHCTUTYT
Poccuiickoit Axamemuu Hayk (3MH), Canmkrt-Ilerepoypr (75). Ilpo6wr, mepemannsie B 3WH,
YBEJUYWIN €T0 KOJUIEKIUIO pBIO 3amaaHoil Apktuku Ha 12% (¢ 550 mo 625), a nepenannsie B CAS,
OoJee yeM yTPOMIIN MX KOJUIEKIHIO U3 3TOTO PErHOHA.

J. Craiin oroOpanm mnpoObl TKaHeW JMMApOBBIX pPHIO Id TeHeThdeckoro aHammza. K.
Mexknenbypr u b. Illeliko d¢otorpadgupoBanu peid cpazy mociae IOUMKH, YTOOBI HMMETh
JIOTIOJTHUTENIFHOE MOATBEPKICHNUE HAXOAKH M HEM3BECTHBIC paHee AeTaad MOP(OJIOrHH W OKPaCKH
CBEXHX 3K3eMIULIpoB. K mpumepy, GpoTorpaduu KUBBIX M HEAABHO YCHYBIINX MOJOCATHIX MACIIOKOB
Pholis fasciata (puc. 3) — mepBble H©3 THXOOKEAHCKOTO CEKTOpa IS OTOr0 IMHPOKO
PacIpOCTPaHEHHOTO, HO OTHOCHTENIFHO PEIKOTO U HEM3Y4YEHHOT0 apKTHYECKOro Buaa. A GoTorpadun
apKkTHUeckoro numapuca Liparis tunicatus (puwc. 4) HeMOHCTPHPYIOT 3HAYUTEIBHBIE I[BETOBBIE
BapHUaIlfH, BCTPEYAIOIINECS B YyKOTCKOM MOMYJISIIUH.

ITo pesympratam skcrnemuin RUSALCA, HenaBHO OmyOIMKOBAaHHBIM CBOJKAaM IO phIOaM
9TOTO PEruoHa W MY3EHHBIM KOJUICKITHSIM TpyMIa COCTaBmiIa cucok u3 110 BUAOB, HOCTOBEPHO
OTMEUEHHBIX B pailoHe OoT ceBepHOM wactu bepunroa mopsi 1o CeepHoro JlemoBUTOro okeaHa K
ceBepy oT UYykorckoro Mops. I[IpuMeHEH KOHCEpBATHBHBIN MOIXOJ K KilaccH(UKAIUU PBIO.
Hexotopsle BUABI elle HEAOCTATOYHO M3YUYEHBI W MOTYT IPEICTaBJIATH TPYINTY W3 IBYX WIH Ooiee
BHJIOB, WM, HA000pOT, OKazaThbcsi cuHOHMMamu. Hampumep, Lycodes diapteroides moxer GwITH
BOCCTAHOBJICH M3 CHHOHUMHH KOPOTKOHOroro nukoja L. brevipes u monyuuTh BHIOBOW cTartyc, a
MpaMOpHBIA numapuc Liparis marmoratus mMoeT oOKa3aThCs KOHCIEIM(MUYHBIM C ApPKTHIECKHAM
mumapucoM L. tunicatus. Bumsl, moiimanusie B xome skcneaunun RUSALCA 2004, npeactaBisior
npumMepHo 30% ot 3toro cnucka u3 110 BuoB.



ba3a naHHBIX My3eiiHBIX IK3eMILISIPOB PHIO 3aNMaJHOH APKTHKH

K. MexknenOypr, b. Illeiiko u H. UepHoBa u3y4anu My3eiHble KOJUIEKIUH apKTHUECKUX PBIO C
[ENBI0 CO3MaHus 0a3bl JAHHBIX O MOITBEPXKACHHBIX M JIOCTOBEPHBIX Haxonkax. Ilo cocTosHuIO Ha
oKkTsI0ph 2005 T., 6a3a JaHHBIX COACPKHUT MpuUMepHO 1750 HaxX0mOK M3 CeBepHOM udacTh bepwHTroBa
Mopst 1 CeBepHoro JlemoBuroro okeana — oT Bocrouno-Cubupckoro mops mo Mopst bodopra, ¢
NpUICKAIIMMA BBICOKOAPKTUYECKUMH BoJamu (puc. 5). BonbIMHCTBO BHIOB M3 paiioHa NEHCTBUS
npoekta RUSALCA ¢ meHTpoM apeana B APKTHUKE SBJISIOTCS YACThI0O HU3KOAPKTHUICCKOHW (hayHBI,
pacnpocTpaHeHHOH, MPEUMYIIIECTBEHHO, OT BOCTOYHOTO 1M0Oepekbs MoIyocTpoBa TaitMbIp Ha BOCTOK
B Mope JlanreBrix, Boctouno-Cubupckom, Uykorckom u mope Bodopra mo momyoctpoBa ByTtus B
KaHajzicko Apkruke. VccnenoBarensiMu BeIOpaH OoJiee OTpaHWYCHHBIN palloH, 4TOOBI 00beM paboT
OBLT BEITIOJHIM B pPaMKaxX JAaHHOTO HHALIMATHBHOTO MIPOEKTA.

B mporuecce 3amonHenust 0a3bl JaHHBIX OHU M3y4alld KaTaJOTM MY3€HHBIX KOJUICKIMH U IO
UMelIelics B HUX HHQOpPMAIMM OLEHUBAIM IOTCHLUUAIbHYIO JOCTOBEPHOCTh HAXOHOK U
HEOOXOAMMOCTh M3YYEHHSI CaMHX SK3eMIUIIpoB. HekoTopwie My3eilHble KaTajloru He OTINYaroTCA
NOJHOTOH, W JONOJHHUTENIbHBIE JK3EMIUISIPl M3 APKTUKM OOHAPYXHBaJIHCh B XoJe paboTHl C
koyutekuusiMu. CoctaBieHue 0a3bl OaHHBIX NPOBOAWIOCH MO KoJuleKuusiM Kamudopuuiickoit
Axanemun Haykx (CAS), Can-®panmucko; Myses CeBepa YHuBepcurera Amsicku, DepOrHKC;
HammonansHoro My3es EctrectBenHoit Mcropuu, BamumHrron; YHuBepcuteTa wrara BamuHrTOH,
Cwdtin, n 3oonornyeckoro mHCTUTYTa Poccmiickoit Akamemun Hayk (3WMH), Canxt-IletepOypr. B
HEPBYI0 OYepellb, U3yYaIUCh 3K3EMIULIPHl BO3JIE WM 33 IPAHUIEH M3BECTHOIO apeayja BHJA, 4acTo
WA paHee OIIMOO0YHO OIpENeNsBIINXCS BUIOB, WIHM 3K3EMIUIPHI, ONpeaesIeHHbIE TOJIBKO 10 poja U
no cemeiicta. K nmpumepy, oco0Ob, moiiMmanHast B 1973 1. y Mbica XOYII U OIpe/ieieHHas! KaKk CeBEPHBII
oxHomnepblii Tepmyr Pleurogrammus monopterygius, B AeHCTBUTENBPHOCTH OKa3alach MSTHUCTHIM
tepryrom Hexagrammos stelleri (rpymme He n3BecTHBI MOATBEPIKACHHBIC HaXoaKK P. monopterygius
u3 Apktuku). M1 Hao0OpOT, SK3eMIUIAPHI, ONMpeACiICHHbIE Kak MHoroycas mucuuka Podothecus
accipenserinus, moiimanueie y o. CB. JlaBpentust B 1949 r. u B 6yxrte [IpoBuaenus B 1955 r. (camas
ceBepHasi omyOIMKOBaHHAs Haxojika P. accipenserinus), aeHCTBUTENBHO, OTHOCATCS K 3TOMY BHIY H
MOATBEPKAAIOT (PaKT CUMIIATPHH B CEBEPHOW YacTW CBOETO apeajia ¢ OJU3KUM BHIOM — MaJlOyCOH
mucnakoi P. veternus. Cpenun apyrux (akToB paclipeHus: U3BECTHOTO paHee apeaia, 00Hapy>KeHHBIX
B MY3€iHBIX KOJUICKIMSIX, MOJKHO Ha3BaTh CICAYyIOLIMe: apKTUuecKuil muiemonocery Gymnocanthus
tricuspis — Ha tor B bepunroBo mMope mouru o 0. CB. MatBesi: 61°03'c.m1., 173°40'3.1., 1980 1. (panee
—y 0. Cs. JlaBpentusi: 62°16'c.u1., 168°06'3.1.); Obrdok-0abouka Hemilepidotus papilio — na cesep B
Yykorckoe mope mo 69°55'c.mr., 168°003.m., 1991 r. (pamee — y wmbica JlucOepH: 68°25'c.m.,
166°40'3.1.); ynbumna Ulcina olrikii — Ha tor B bepunroo mope k o. CB. Marses: 60°20'c.mr.,
172°04'3.1. u 60°38'c.u1., 173°28'3.11., 1979 1. (panee — y o. Cs. JlaBpenTust: 62°08'c.m1., 171°52'3.1.).

[lepeuncneHHble My3€M HMEIOT KOJUIGKIMH AapKTHYECKUX (M APYTHX) PbIO, CBENCHHUSA O
KOTOPBIX HE OMYOJMKOBaHBI, 1M HE TIOJTHOCTHIO OMYOJIMKOBAHBI, HJIM CIUIIKOM CTaphl (JaTHpOBaHbI
HayasioM 19-ro Beka) M HYXOAIOTCS B MEPEOCMBICICHUU C YYETOM HAKOIUICHHON TaKCOHOMHYECKOMH
uHpopmaruu. Cpean MHOTHX apKTHYECKMX KOJIICKIMH, MPEUMYIIECTBEHHO JOHHBIX PBIO, KOTOpBIE
U3y4JaIUCh TPymmoi, MoxkHo HasBarh cieaytommue: (1) K.U. Ilammr, TUHPO (CCCP), cesepo-
3amaaHele pailoHsl bepunroBa m Yykorckoro mopei, 1933 r.; (2) I''D. Makrunutu, Mopckas
apkTudeckas uccienosarensckas gadoparopust CHIA (G.E. McGinitie, U.S. Naval Arctic Research
Laboratory), noBymiku U HeBojga y Mbica bappoy, 1948-49 rr.; (3) Jx.I'. Dnccon u np., bropo
kommepueckoro peidonoctBa CIIA (J.G. Ellson and party, U.S. Bureau of Commercial Fisheries),
CeBEPO-BOCTOUHBIE paiioHbl bepmaroBa mops, 1949 r.; (4) B.B. Bapcyxos, 3UH AH CCCP,
npuopexHbie Boabl OyxThl [IpoBunenns, Yykorckwmii m-oB, 1949-55 rr.; (5) J.JI. Ansepcon u H.Jx.
Bunmmosckwii, bropo kommepueckoro peioonoBctea CLIA (D.L. Alverson and N.J. Wilimovsky, U.S.
Bureau of Commercial Fisheries), toro-3amagnasie paitonsl Uykorckoro mops, 1959 r.; (6) K.Ix.
®pocr u JLJI. Jloypu, JlemapramenT peiosr m muum Asscku (K.J. Frost and L.L. Lowry, Alaska
Department of Fish and Game), ceBepo-BocTouHble paiionbl Uykorckoro mopsi u Mope Bodopra,
1976-77 rtr., u (7) Y.D. bapbep u np., Yuuepcurer Amsicku B DepOsHkce W YmpasiieHue
MuHepanbHbIX pecypcoB (W.E. Barber and party, University of Alaska Fairbanks and Minerals
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Management Service), ceBepo-BocTOUHbIe paiioHbl Uykorckoro mops, 1990-91 rr. Ilpu uzydenuun
NOCNIEHEH KOJUICKIMU, B HEeW OOHApyKWJIOCHh NMPHCYTCTBUE HE YKA3aHHBIX B MyOJHMKAlMU BUJIOB,
KpPOME TOT0, HEKOTOpbIE OBUTH HENPABUIIEHO ONPEIeNIeHbl, H, TO-BUAUMOMY, B IEHCTBUTEIEHOCTH TaM
He mokMaHbl. Tak, B KOJJICKUMU HaXOASATCs BIEpBbIe MoiMaHHble B UykoTckoM mope B 1991 r.
BoJTocaToroyioBerii 0ok Trichocottus brashnikovi m xoporkonormit nmkom Lycodes brevipes,
KOTOpBIE HE BKJIIOYEHBI B OIyOJMKOBAHHBIN CIUCOK MOMMOK. DK3EMIUISIPHI, YKa3aHHbIE C CIIHCKE Kak
Podothecus accipenserinus, B meficTBuTenbHOCTH OTHOCsATCs K P. veternus. Tlocrmemnee siBisieTcs
OJTHUM U3 IIPUMEPOB MHOTOUHUCIICHHBIX OIMINOOYHBIX ONpeAeIeHuil, 00HAPYKEHHBIX B KOJIJICKIIHAX.

baza pgaHHBIX O JOCTOBEpHBIX HAaxXOAKax HeoOXomuma M CHHTe3a HWHQOpPMamuu o
pacipocTpaHeHHMH pbhI0 W OLIGHKWM BIMSHUSA H3MEHEHWH KkiuMmara Ha ¢ayHy. CseneHus o
PacIpoCTpaHEHNH AapKTHUECKUX PBIO CAENAaOT BO3MOXHBIM H3yYeHHE B OyAyllleM COBOKYIIHOI'O
BJIMSHUS TJ00ATbHOrO W3MEHEHHWs KiuMmara, 0e3 HEeoOXOAMMOCTH KaXIblli pa3 CHOBa HCKaThb M
HepenpoBEPSITh HICTOPUUECKUE TaHHBIC.

Oﬁﬂapymelme BJIUAHUA U3MCHCHHUSA KJIMMAaTA

Pesynbrarer skcneanumu RUSALCA 2004 1mo3BOSIOT MPEIIOKUTh BUIBI, KOTOPBIE MOTYT
CIIy’KHUThb «?IKOJIOTUYECKMMH YacCOBBIMU», WIM HHAWKATOpPaMH H3MEHEHHUs KiuMmara. VX MOKHO
oTHecTH K JOByM KareropusiM: (1) Buapl, aBTOXTOHHBIE mIg YykoTckoro ™opsi, u (2)
CEBEPOTUXOOKEAHCKHE M OEpUHTOBOMOPCKHE BH[BI, JHIIb PEIKO WM CIy4ailHO BCTpEYAOLINEcs B
YyKOTCKOM MOpE.

Buner-uaaukaTopsl mepBOi TPyMIbl (MCTHHHO apKTHYECKHE) MOJDKHBI OBITH JIOCTaTOYHO
MHOTOYHCIICHHBI, YTOOBI TPAHUIIBI UX apeasia MOIJIM OBITh BCET/Ia TOCTATOYHO TOYHO YCTAHOBIICHEI, a
JIOCTATOYHBIC YJIOBBI JJIi TECTHPOBAHUS W3MEHEHUN MOTIIM OBITh TapaHTUPOBAaHBI B OyayIIeM.
MHorouYucIieHHbIE BUABI — 3TO T€, KOTOPBIE NAIOT HAMITYUIIYI0 BO3MOXKHOCTH JIJISl TOBTOPHBIX O0JIOBOB
B OJHHX W T€X K€ KOHKPETHBIX TOYKaX, HAaUMHAs C MUCTOPHUYECKUX yKazaHUi, u B Oyaymem. OHHU
JIOJDKHBI OBITh OTHOCHTEIIEHO MAaJONOJBHKHBI. VaeHTH(UKALMA MX B My3EHHBIX KOJUICKIUAX U IO
JTUTEepaType B TEUEHHE BCETO HCTOPHUYECKOTO IepHoja He MOXKET OBITh HEOMpeesIeHHOW W3-3a
HEpPEeIIeHHbIX TaKCOHOMHYECKHX TpobieM. Bumom, KOTOpbIi HammydmmM o0pa3oM yIOBIETBOPSET
BCEM DTHM KPHUTEPHSM, SIBIIETCS apKTHUeCKui nutemonocer; Gymnocanthus tricuspis. Ou 6s1 caMbIM
MHorouuciieHHbIM B cOopax RUSALCA 2004, a Takke B NPEIIICCTBYIONIMX 3KCHESIUIHUAX. ITO
OTHOCHUTEIFHO MaJIOTIOABIKHBIA BU, OONBIIYIO YacTh BPEMEHHU MPOBOJAIINMN, 3aphIBIINCEH B Wi. Ero
TaKCOHOMHUYECKHH CTaTyC HaNIeKHO ycTaHOBICH. CMENIeHNne I0)KHBIX M CEBEPHBIX TPAHUI] €T0 apeasia
B CEeBEepHBIX paiioHax bepuHroBa mopss m B UyKOTCKOM MOpE MOTJIO OBl CIIy)KUTh HHIUKATOPOM
MeICHHBIX U (yHIaMEHTaTbHBIX H3MEHEHUH KIIMMaTa.

CeBepnas mantycoBunHas kambana Hippoglossoides robustus u caiika Boreogadus saida
TaK)Ke MHOTOYHUCIICHHBI M MPOCTHI B omnpenencHin. CeBepHas ManTycoBuUAHAs KamOana He SBISETCS
ApKTUYECKUM BUJIOM, U CYHMTACTCS, YTO OHA TaM HE pa3MHOXKaeTcs, a B UyKOTCKOe MOpe 3aHOCATCS
BETPOM, BOJIHAMHU U TCUCHUSAMHU U3 BepuHroBa mMops ee Mkpa U inunHKH. Kak 10ro ee 0cobu MoryTt
TaM BBDKMBATh M KaKUE YCJOBHS CPEIbl BBIACPKHBATh, HAYHET JIM 3TOT BHJ BOCIPOHM3BOJIUTHCS B
ApkTHKe — BCE 3TO BOMPOCHI, TPeOyrOLIMe H3ydeHHs U MOHHTOpUHTa. Caiika MOXET CUMUTAThCS Kak
HeJarndeckKuM, Tak M JOHHBIM BHUIIOM; OHa CJEAyeT 3a JABM)KCHHEM JICJIOBBIX IIOJICH, BIUIOTH 10
IOKHBIX paiioHOB bepunroBa wmops. IOxHas rpaHuma ee apeajga MOXET HAaXOAUTHCA MOX
BO3ZICICTBHEM MPOIIECCOB MNOTEeIUIeHHs. XoOTs OopomaBuarelii kepuyak Myoxocephalus scorpius
MHOTOYHCIICH U OTHOCHUTEIBHO MAJOIOJIBHKEH, €r0 TAKCOHOMHS B TEYCHHE MHOTUX JIET SIBJISCTCS
HPEIMETOM TUCKYCCHil; ero BHEIIHNE MPU3HAKKA HACTOJILKO U3MEHYHUBBI, YTO OH YACTO CMEIINBACTCS C
JIpyrumu kepuakamu poaa Myoxocephalus.

Jpyrag rpynma BUIOB-UHAMKATOPOB — 3TO CEBEPOTHXOOKEAHCKHE M OEPHHTOBOMOPCKHE

BUJBI, KOTOpblE MOTYT OBITh HaiiieHbl B UyKOTCKOM MOpe PEOKO WM CIy4yaiHO, WM CEBepHas
rpaHuLia apeaja KOTOPHIX HAaXOAUTCS B CEBEPHBIX pailoHax bepmHroBa Mops, M OHH, HACKOJBKO
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ceifuac W3BECTHO, elle He MPOHUKIH B Yykorckoe mope. OmHaKo, 0e3 IOMOIHHUTENBHBIX COOPOB H
U3Y4YEHHUS! MYy3eHHBIX KOJUICKIIWH, MOKAa TOYHO HE OMPECICHBl HMCTOPUYCCKHUE TPAHHIIBI apeayioB,
HEBO3MOXHO YCTAaHOBUTH, KaKHE€ BUIUMBIC TEPEMEIICHUS SIBISIOTCS OTBETOM Ha JOJTOBPEMEHHEIE
M3MEHEHHs OKPYIXKAlolleld Cpelbl, a KaKhe MOTYT SIBISTHCS CIEICTBUEM PE3KHX, HO HECTaOMIBHBIX
MepeMeH B MOTO/E WIH APYTUX KPATKOBPEMEHHBIX (PAaKTOPOB; HEKOTOpPbIE N3MEHEHUS, CKOpPEe BCETO,
SIBJISTFOTCS JIMIITb KKYIIUMHUCS W3-32 HEAOCTATOUYHBIX UCCIICTOBAHUMN.

Pexomenaanuu ajs Oyayumux uccjaeI0BaHUH

I'pynma Omopa3zHooOpasus peid TOOMIACH CYHIECTBEHHOTO MHporpecca, B paMKax MpPOEKTa
RUSALCA 2004, B onpeneeHUN UCTOPHUIECKOW W COBPEMEHHON 0a30BOM OCHOBHI MXTHO(MAYHBI U B
pelmieHnrd TpoOJIeM TAaKCOHOMUHM pBIO 3amamgHoil ApkTuku. MaeHtuduxanuss cOopoB Oymymux
sKcreunuii Oyaer Oosee TOYHOM, a 6a3a JaHHBIX MOPCKUX PbIO 3amajHONH APKTUKU (MHCTPYMEHT JUIs
Hamux 0a30BBIX 3HaHWH 00 WXTHO(MAayHE W OICHKW BO3MOXKHOTO BIIMSHHS KJIMMaTa), C y4eTOM €e
COBEpIIICHCTBOBaHUS, OyAET IoJie3Ha I OoJiee aKKypaTHOTO OIpeeNieHNs] My3eHHBIX IK3EMILISPOB
NpEeALIeCTBYIOIUX JKceauuii. Jta pabota TpeOyeT mnponokeHus. OCHOBHBIE pPEKOMEHIALUU
rpynnsl OMopa3Ho0Opasust peIo:

* YCUINUTB UCCIIEIOBAHUS MY3€HHBIX KOJUIEKLUH, YTOOBI MAaKCUMAIBHO PACIIUPUTH U YIYUIIUTH 0a3y
JAHHBIX apPKTUYECKUX PBIO M TOBBICUTH €€ 3((EKTUBHOCTh B YCTAHOBJICHUU PACIIPOCTPAHEHHS PHIO U
OLIGHKE BJIMSIHMA Ha HETO N3MEHEHUH KiinMara.

» [IpoBecT HOBBIE 3KCIETUIIMH B HEUCCIECOBAHHBIX M MAaJIOWCCIIEIOBAHHBIX pailOHaX, BKIOYAs
OompImiie TIYOWHBI, a TAaK)Ke BBITOJIHUTH IOBTOPHBIE COOPBI B TOYKAaxX, OOCIIEIOBAaHHBIX paHEe B
pamkax mpoekta RUSALCA wu nmpyrux mnporpamm. O0a HarmpapiieHus: paOOT MOMOIYT 3allOJHHUTh
npoOensl B HANIMX 3HAHHUAX O Teorpa)iueckoM paclpOCTPAaHCHUH PhIO M OLEHUTh BO3MOXKHOE
BIIMSTHAE KITMMATHYECKUX U3MEHEHUH.

* VCeunuTh HCCIeIoBaHus MPOOJIeM TaKCOHOMHHU PBIO, BBISBICHHBIX B XOJ€ BBITIOJHCHHS MPOCKTA
RUSALCA 2004. HepemenHbsie mpoOiieMbl B 3TOH 0ONAacTH HE TO3BOJSIOT a/JICKBATHO OIICHUTH
COBPEMEHHBI cTaTyc OWOpa3HOOOpa3msi PHI0 ApPKTUKM W TPABUILHO OIEHUTH €r0 HW3MCHCHUS.
Heo0OxoauMo  HCMONIB30BaTh  TPAJAUIMOHHBIE MOP(OJIIOTHYSCKHE METOJABl M MOJIEKYJISPHO-
TCHETUYCCKUI aHamu3, KaKk Ha Marepualie My3eHHBIX KOJUICKIIMH, Tak ¥ Ha cOOopax MpeICTOSIINX
SKCIICIHUITHM.

Figure captions:
Hoanmucu Kk pucyHKam:

Figure 1. — Stations sampled by beam and otter bottom trawls in Bering Strait and the Chukchi Sea,
10-22 August 2004.

Puc. 1. — Craamum paboT OMM-TpajoM W OTTEPTpajoM B bepuHTroBOM TposimBe U UyKOTCKOM Mope,
10-22 aBrycra 2004 r.

Figure 2. — The four most abundant fish species by number of individuals caught in beam and otter
bottom trawls. 1, Arctic Staghorn Sculpin Gymnocanthus tricuspis. 2, Shorthorn Sculpin
Myoxocephalus scorpius. 3, Bering Flounder Hippoglossoides robustus. 4, Arctic Cod Boreogadus
saida.

Puc. 2. — YeTplpe caMblX MHOTOYMCIICHHBIX BHJa pPbHIO, IO yJoBaM OMM-Tpajia W oTTepTpaia. 1,
apkTHUeckuii mureMonocer] Gymnocanthus tricuspis. 2, Gopomasuateiii kepuak Myoxocephalus
scorpius. 3, ceBepHas mantycosuaHas kambana Hippoglossoides robustus. 4, caiika Boreogadus saida.



Figure 3. — Banded Gunnel Pholis fasciata, a relatively rare and unstudied Arctic species.
Puc. 3. — TTonocartsriii macirok Pholis fasciata.

Figure 4. — Color variations in Kelp Snailfish Liparis tunicatus from Bering Strait and the Chukchi
Sea.

Puc. 4. — I[BeToBblc Bapualuu apkTudeckoro yumapuca Liparis tunicatus uz bepunrosa mponuBa u
YyKoTCKOT0 MOpA.

Figure 5. — Records in the database of museum vouchers of western Arctic marine fishes as of
October 2005. Most diamonds represent more than one record; a record is a sample, or “lot,” usually
in a jar or tank, of one or more specimens with its own unique catalog number.

Puc. 5. — ba3a 1aHHBIX HAXOJOK MOPCKHUX PBIO 3anmagHoll APKTUKH TIO0 COCTOSTHHIO Ha OKTA0ph 2005 .
BonbmmHCTBO CUMBOJIOB coziepsKat 0ojiee 4eM OJHO yKa3aHue; yKa3aHue MpeacTaBisieT co0oi npoly,
WITH «JI0T», OOBIYHO B OaHKE WK JIP. EMKOCTH, COJIEPIKAIIy0 OJMH HIIH O0Jiee SK3EMILUTIPOB, CO CBOMM
WHBEHTapHBIM HOMEPOM.

Table caption:
Ha3zBanue Ta0INILI:

Table 1. — Fishes caught by beam and otter bottom trawls in Bering Strait and the Chukchi Sea in
August 2004 ranked by total numbers of individuals caught.

Tabauma 1. — BuaoBoii cocTaB yJIOBOB pbI0 OMM-TpajioM M OTTEPTPajoM B bepHHTOBOM TpoivBe U
UykoTtckom Mope B aBrycte 2004 r. (B mopsiike yObIBaHHS KOJIHUYECTBA MONMaHHBIX SK3EMILISIPOB)

Table 1 heads:
3aroaoBku Tadaunel 1:

Scientific name (Jlatunckoe HazBanue), Number of individuals (KomuuectBo 3k3.), (bum-Tpan Beam
trawl), Otter trawl (Otteptpan), Total (Bcero), Number of stations (KommuectBo cranmmii), Stations
(Cranmun), Bottom depth (m) (I'my6una, m), Total length (mm) (O6mas ;ymaa TL, Mm).



